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ABSRACT:  Bw  •sploalv*  mtariala  vhleh  hare  a good  vaema  stability 
and  vhieb  sbov  aaaaltlvj.tlas  on  tha  drop  taat  machine  in  tba  range  of 
prlaary  eaplosivas  have  been  tested  to  detexnine  their  possibilities  as 
prlxary  explosives^  Ccllodial  lead  styphnate  and  coUodial  lead  azide, 
which  are  ■ade  by  a process  resulting  in  a Mall  particle  size,  are 
similar  In  performance  to  regular  aside  or  styphnate  which  has  been 
ground  In  a ball  mill  for  twenty-four  hours.  Of  the  new  materials^ 
methyl  ^Hiitrotetrasole,  silver  $-nitrotetrasole,  and  potassius  dlnltro- 
bensofuroxan  appear  to  have  possibilities. 


Explosives  Research  Department 
U.  8.  1A.VAL  OBDKABCE  LABORATORY 
White  Oak,  Maryland 
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■Wrfu  report  fi'VM  ttai  zvtults  of  vock  dont  r«o«atly  in  tlM  •Taluntlon 
prognn  for  imv  priaory  «spl08iYoo«  It  vae  doo*  undnr  Tiuk  Aooignwnto 
■OL-B2e-3B-I-9l^  nd  flDL-BZb-41-1-94*  Ibt  oaq?«riaent«l  vork  on  th» 
firing  tiMf  dont,  aad  stab  sttisitiTlty  tasts  «m  dent  by  Jacob  S«vltt« 
Mtrren  Silo,  and  Ibaodore  Bly  raopaetlvaly.  Qiaaa  teats  are  praliainary 
tn  character  and  tha  results  are  presented  for  infanMtlon  only. 


SMARD  L.  WOQDXARD 
Captain,  CBI 
Comandor 
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1.  A eoQfildsnbltt  n»b«r  of  nev  exploslye  subetanctta  ba'va  ahown  m 
aanaitivlty  vtatn  taatad  ca  the  lapaet  aachlna  vhidi  auggaat  that  tbay 
be  eaaaidered  aa  prlaary  e^qploaivea.  ^eaa  oateriala  have  been 
aubjected  to  the  teata  deaeribed  In  dstail  in  reference  (a). 


SHORT  DEBCRIPTIOH  OflP  TESTS 


2.  There  are  four  cf  these  tests.  The  flrat  teat  to  which  a new 

aaterlal  ia  aub^cted  la  a firing  tine  teat.  Thia  teat  Is  a rweaeure- 
■ant  of  the  fuaetioning  tine  of  a apeeial  electric  detonator  ehcn 
aubjectad  to  an  electrical  pulae  of  conaidarably  greater  naffiituae 
than  that  required  to  vaporize  the  bridge  wire.  The  reaulta  obtained 
froB  thia  teat  iqppear  to  give  a good  Indication  of  the  length  of  coltam 
reqioired  for  the  ezploaive  to  build  up  to  detonation.  Vive  ahota  vore 
attanpted  with  each  naterial.  for  a conaiderable  nuaber  of  the  anteriala 
aeveral  failures  were  obtained.  In  general  these  aaterlals  were  net 
tested  further  since  failure  to  fire^under  these  oondltiona  indicates 
that  the  eaterial  is  too  insensitive  to  be  considered  aa  a prlnary 
explosive. 

3.  The  dent  test  ia  a aeasure  of  the  output  cf  the  exploaive.  Bone 
previoiia  vorh,  reference  (b),  indicates  that  there  ia  good  correlation 
between  the  dent  produced  by  a detonator  and  the  ability  of  the  detonator 
to  initiate  a tetryl  booster.  The  explosive  to  be  tested  is  loaded  into 
a eolum  071^0  in  dlaaeter  along  the  axis  of  a aetal  cylinder  one  inch 
long  and  one  inch  in  dissster.  This  explosive  is  detonated  in  contact 
vith  a steel  b7ock.  The  depth  of  the  dent  produced  ia  divided  by  the 
radius  of  the  ui(ploalve  eolum.  Thia  ratio  ia  the  valus  reported  for 

e:9loaive. 

4.  The  test  of  stab  sensitivity  was  node  with  a oodlfled  detonator  teat 
set  Kk  136.  This  teat  asaaures  the  sensitivity  cf  the  sitcrlal 

used  in  a percussion  priaer. 

5.  In  the  hot  vire  sensitivity  test  the  explosive  is  press  loMed  into 
the  charge  holder  of  en  initiator  plug  having  a tungsten  bridge  wire 
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thirty  alls  loog.  The  dlmaaters  of  hrldge  vir«  us«d  vere  about  0.27 
all  and  0.1  all  ratpactivaly.  Tvo  groups  of  these  Initiators,  one  vlth 
each  else  of  bridge  vlre,  were  loaded  vlth  the  e3q;>losive  being  twisted. 
These  Initiators  vere  subjected  to  the  discharge  of  a variable  ecodeneer 
which  had  been  charged  to  a potential  of  twenty  volts.  Tbe  capacitance 
vas  varied  so  as  to  find  the  energy'  necessary  to  fire  fifty  percent  of 
th«  Initiators.  All  ejqploslves  vere  ground  In  a bsdl  all!  for  twenty- 
four  hours  before  loading  except  the  eoUodial  lead  aside  and  coUodial 
leal  styphnate.  These  aaterials  already  have  a snail  partlcls  size  and 
vere  therefore  tested  without  being  grovod. 


Rgsmas 


6.  The  results  obtained  are  given  in  tabular  fora.  Values  are  al^o 
given  for  several  well  imown  explosives  for  reference  purposes.  A 
typical  value  for  the  firing  tine  is  given  idMn  this  was  Isss  than  about 
fifty  sieroeoconds.  For  those  aaterials  irt^oh  gave  failures  the  nwber 
of  fires  in  five  trials  iu  also  given.  In  the  stab  eensitivity  test 
the  results  given  are  obtained  by  isultlplying  the  vel^it  in  gnass  of 
the  ball  used  by  the  distance  in  inches  through  which  the  ball  aust  be 
droppcl  to  give  fifty  percent  initiation. 


CC«!I1BI(«3 


7.  The  coUodlal  lead  aside  gives  results  which  are  comparable  to 
those  of  tbs  ground  polyvinyl  alcohol  lead  aside  and  are  better  than 
those  obtained  with  dextrinated  lead  azide  shieh  has  been  ground  for 
only  twenty-four  hours  in  the  ball  nlU  ueed.  The  sensitivity  of  the 
dextrinated  lead  azide  can  be  iaproved  by  further  grinding.  The  results 
obtained  with  uoground  coUodlal  lead  stypbnate  are  very  slnllsr  to  the 
valusa  for  regular  lead  styphnate  which  has  bean  grouad  for  twenty-four 
hours.  Aseng  the  new  nsterlals  silver  5*<^trotetxmsola  has  a short 
bulld-up  tine,  a fair  ouhpxxt,  and  a good  hot  wlrs  sensitivity.  Potassius 
dlnltrobsnzafvarazsn  shows  results  scsKwhat  siallsr  to  those  of  tetracene 


or  lead  styphnate.  Silver  azldodlnltrophsnolate  had  a low  energy 
requlreasnt  In  tbs  stab  sensitivity  test  but  did  zu>t  show  up  well  In 
other  tests.  It  should  be  hept  In  alnd  that  these  tests  ere  only 


Intended  to  be  prellalnary  screening  tests.  Further  extensive  tests 
would  be  necessary  before  these  aaterials  could,  ba  reecsssandsd  for 
r^laceaent  of  those  prlaary  explosives  now  In  use. 
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tttrmsole 

3 

long 

none  failed 

H-Iltro-H(3,3#3-®flnltro- 

prqpyl)Trinitrootiiyl 

ear^aaata 

2 

35 

2,2 ,2<^i&itroetbyl- 
3 > 3 jS-Trinitropropyl- 
nltranln* 

Civrlc-5*Vitr«Kti30- 

-tetrasoln 

k 

none 

Nureurous  -5  -Hltmlso- 
tatTMOlA 

5 

30 

dead  preeaed 

at  8,000  pel 

8Uv«r  Azldodlnltro- 

3 

32 

none  330 

Itereurons  U,H,l»<-TrinitrO' 
butynte 

0 

Lead 

butyrate 

0 

Potaaaiue  Cvprlc  Styphnate 
Cuipric>Bypoptaofipblte 

k 

long 

none  2000 

GvMnldlne  litrof conaate 

0 

Silver  Salt  of  Dlnltro- 
triasole 

k 

1-3-5  Trii(TriMtro- 
etbylnltraliino^^cetyl ) 
Perhydro-5*^l*alns 

3 

long 
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TABI^  1 (COH'T) 

I'lrinc  Tine  stab 

Ho.  odT  Fixas  Tlae  Sanaltivlty 

BKploalv  (5  Attaapta)  Mlero*'-'^copda  Pant  (igaa-ln) 

Lead  Salt  of  Balalta*  3 long 

Kereurlc  Sait  of  Balalta*  4 long  nooa  IBOO 

Sllvar  Salt  of  Balalta*  3 long 

♦Ethyl  anadinltraadna  alao  knovn  aa  SDIA 
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TABl£  2 


Ssnsltlvlty 
Hot  wire 

Fir  log  Tlae  Dent  Stab  Dlaa.  0V27  0.1  nila 

Es^loaive  (Nleroaee.)  d/r  (gram-ln)  mila  (erga)  (erga) 


Methyl-^  •Hltrotetrasole 

15 

0.0$ 

1B$0 

Mercuroua  -5  -llitro- 
tetrasole 

5 

- 

- 

over  4000 

1, 1,1,6, 6,6<-Hexanltro- 
3-bex^ 

15 

- 

3100 

CoUodlAl  Lead  Stypbnate 

30 

none 

1525 

890 

105 

CoUodlal  Lead  Aside 

k 

0.20-0.35 

1750 

1270 

290 

Potasai'iSi  DiaitrcKienso- 
furoaoan 

30 

none 

1200 

860 

135 

SilTer-^-Utrotetrasola 

6 

0.06-0.2B 

- 

1600 

300 

Lead  StTptanata 

20 

0-0.1$ 

2100 

1140 

125 

Polyvinyl  Aleohol  Lead 
Aside 

• 

m 

0.20-0.37 

m 

1325 

290 

Dextrlnated  Lead  Aside 

5 

0.21-0.41 

2100 

2740 

- 

Mercury  Pulalnate 

15 

0.23-0.44 

500 

1140 

26$ 

getracene 

13-47 

915 

900 

310 
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(»)  BkvQrd  Rapoart  282li  - Flrlaary  Sxploalvaa  BvaXuAtlon  Taats, 

L.  D.  BMurton^  J.  Savltti  W.  N.  SUe, 

R.  E.  StraMu. 

(b)  IftvQrd  Raport  3815  - Diract  Initiation  of  Booatars  by  Slactrlc 

Datonatorsy  R*  H.  Straaauy  V.  M«  Slia^ 

L.  D.  Eaapton. 
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